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FLIGHT PLAN AND RESULTS

NASDA OT. Akimoto, K. Yamawaki, T. Izumi, M. lnaba

Orbital Re-entry Experiment Vehicle (named "RYUSEI", which means
"shooting star”, after inserted to orbit) was launched by the first
flight of H-I! rocket at 7:20 a.m. on the 4th of February in 1994, and
inserted into about 450km circular orbit in 14 minutes after l1ift off

After passed around the earth, "RYUSEI" fired de-orbit burn normally

In about 2 hours ! minute after lift off, an airplane telemetry
station, a ship station and Christmas ground station begun to receive
the electric waves from "RYUSE!", which was re-entering into atmosphere.

Communication blackout, peculiar to atmospheric re-entry, were
observed in these stations from 2 hours 3 minutes to § minutes after
1ift off. The experimental data during this period were transmitted to
the stations after the blackout.

"RYUSEI" splashed down in the expected area of the Central Pacific
Ocean in 2 hours 13 minutes after lift off

This paper reports on summary of OREX flight profile, points to be

considered in making OREX flight plan, and flight results
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Table 1 Restrictions on Aerodynamiec Heating from Vehicle Materials
” Materials Maximum Temperature Emissivity
Carbon/Carbon Nosecap 1600(°C) 0.7
L ¢/C TPS 1400(°C) 0.7 '
Ceramic Tile TPS 1400 (°C) 0.7
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Table 2 OREX Flight Sequence
Event Flight Plan (sec.) Flight Result (sec.)
Lift Off 0.0 0.0
QREX/H-11 Separation 850.0° 830.8
AOS®" at Tanegashima 6031 (E1=5° ) 5934
De-orbit Burn Start 6068.0 6063.5
A0S at Ogasawara 6203 (E1=5° ) 6099
le-orbit Burn End 6365. 3 6348.3
LOS""" at Tanegashima 6562 (E1=5° ) 6652
LOS at Ogasawara 67117 (E1=5° ) 6795
AOS at Airplane 7750 (H=10km) 7278
A0S at Christmas 7320 (E1=0° ) 7290
A0S at Ship 7340 (E1=0° ) 7317
Data Recording Start 7340.3 1324.3
Re-entry 7341 (H=120km) 1325
Spin Up 7392. 4 17376.3
RF Blackout Start 7439 (H=80km) 7383 (at Christmas)
Max. Temp. at C/C 7501 (T=1378°C) 7487 (T=1300°C)
Nose Backside
RF Blackout End 7516 (H=50km) 7496 (at Christmas)
Data Recording End/ 7552. 17 7537.1
Playback Start
Parachute Deployment 7630.17 T614.17
LOS at Christmas 7640 (E1=0° ) 7940
LOS at Ship 7940 (E1=0° ) 7978
LOS at Airplane 7956 (H=1km) 7982 (VHF Telemeter
No.1 Lock Off)
Splash Down 7986 7982

¥ This time is referred from "detailed trajectory

According to "best estimated trajectory of H-11

time of OREX/H-11

separation
¥%¥ AO0S : Acquisition Of Signal
¥%#%¥ LOS : Loss Of Signal

of H~I1 rocket”.

rocket”™, the

is 832.7 second after 1lift off.
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Table 3 OREX Flight Parameter at De-orbit Burn Start

AAMW;E{é%t Parameter Flight Plan Flight Result® | Result - Piaﬁ
Time after L/0°" (s) 6068.0 I 6063.5 ’ -4.5
Inertial Velocity{m/s) 7640. 4 | T641.8 1.4
Perigee (km) . 6825.6 6827.8 2.2
Apogee (km) L 6828.7 6832, 6 3.9
Inclination(deg) | 30490 30. 508 0.012

¥ Flight results are from the navigation data of onboard guidance and
control system of OREX vehicle
¥% L/0 : Lift Off

Table 4 OREX Flight Parameter at De-orbit Burn End

Flight Parameter Flight Plan Flight Result® ,Efﬁﬁlidiwﬁlﬁﬂm,
Time after L/0"" (s) | 6365.3 6348.3 -17.0
Inertial Velocity(m/s) T469.4 T468.7 -0. 7
Perigee{km) ; 8163. 7 £162. 4 -1.3
Apogee (km) i 6837.5 6838.5 1.0
Inclination{(deg) é 30.500 30.9512 0.012

¥ Flight results are from the navigation data of onboard guidance and
control system of OREX vehicle.
% L/0  Lift Off

Table 3§ OREX Flight Parameter at Re-entry Interface

Flight Parameter Flight Plan Flight Result® | Result - Plan
Time after L/0°° (s) 7341 7325 -16
Retative Velocity(m/s) 7433 7433 0
Angle of Entry {(deg) -3.18 -3.17 0. 01

¥ Flight results are from the best estimated trajectory of OREX post
fiight analysis.
¥ L/0 : Lift Off
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Fig.3 Outline of OREX Vehicle

Fig. 4

OREX Re-entry Flight Profile (Planned)
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Fig.6 Aerodynamic Heating Profiles of OREX Trajectories

for Vehicle Structural Design
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Fig.8 OREX Re-entry Flight Profile (Relative Yelocity - Time)

Thic dociiment i nrovided hv TAXA



102 WLZ2 5 SN BT 5 Bk 245

140 T A T SRS SRS A B B

(km)

Altitude

-20
0 1000 2000 3000 4000 5000 6000 7000 8000

Relative Velocity (m/sec)

Fig.9 OREX Re-entry Flight Profile (Altitude - Relative Velocity)
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